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CnOCOB H3rOTOBJIEHHfl 3JDEKTPOXPOMHOrO YCTPOHCTBA H 
3 JIEKTPOXPOMHOE YCTPOfiCTBO 



G02F1/15; C09K9/02 

H3o6pereHHa OTHOcarca k oSjiacra ycrpoficrB, oGecneHHsaioiuHx HSMeHeHHe 
UBera noa BOSfleficTBHeM sjieKipireecKoro toko, a hmchho k sjieicrpoxpoMHbiM 
ycTpoHCTBaM h TexHOJioraH hx H3roTOB ji eHiw . 3jieiopoxpoMHMe ycTpoficTBa 
xapaicrepHsyioTca saeicrpireecKH ynpaBJiaeMofi BejnramoH CBeronorjiomeHHa hjih 
CBerooxpaaceHHfl. K sthm ycxpoficTBaM oraocaxca nporaBoocjierounouuie 
aBTOMoGHJiBHfcie aepxajia sa^Hero BHfla, hjijik>mhh aTopti, CBeToocjia6jiaiomHe ihhtkh, 

3aT6MH9K>IQHeCA OKHa, Ta6jlO KOJIJieKTHBHOrO nOJIB30BaHH9 H T.a. 

H3BecTeH cnoco6 H3roTOBJieHHH saeicrpoxpoMHoro ycrpoHCTBa (US 4902108, 
20.02.1990), b kotopom Ha sjieKiponpoBOflamee noKpBrrae oflHoro H3 aByx onraHecKH 
npospaHHHX ajieiopoflOB HaHocaT sarymeHHBifi pacTBop nojraMerajiMeTaKpHJiaTa b 
HH3KOKHnameM pacTBopHTejie, saTeM pacTBopwrejib HcnapaiOT c nojiyneHHeM cjioa 
nojiHMexHJiMexaKpHJiaTa. flanee cioieHBaioT o6a onraiecKH npo3paHHBix ajieicipofla no 
nepHMerpy Ha saaaHHOiw paccroaraiH oahh or apyroro, sancwiHaiOT o6pa30BaHHoe 
Meagjy hhmh saMKHy-roe npocrpaHCTBO ajieicrpoxpoMHEiM pacrBopoM, coflepaomHM 
xaTOflHyio h aHOflHyio cocTaBJiaiomHe h HHflH(p<pepeHTHBiii ajiexipojiHT b 
BticoKOKHiiameM p acTBop HTeji e, ^epes OTBepcrae (oTBepcraa) b kjiccbom uiBe h 
repMerasHpyioT yicasaHHoe npocTpaHCTBO. YnoMaHyTBiH cjiofi nonHMerajiMeraKpHJiara 
pacrBopaerca h sarymaer sjieicrpoxpoMHbiH pacTBop, mto SHawejibHO yMeHbuiaer 
HeraraBHHH 3(t><J)eKT rpaBHTaiHiOHHoro "paccjiaHBaHHa" sjieKipooKpameHHoi! (popMBi 
cocTaBa. TaKHM o6pa30M, co6ctbchho sjieicrpoxpoMHBiH coeraB noaynaioT tojibko 
nocae saBepmeHHH c6opKH BbimeonHcaHHoro saeicrpoxpoMHoro ycTpoficTBa, hto 
orpaHHHHBaeT TexHOJioranHocTb ycTpoiiCTBa b qejiOM, n P H stom 3JieKipoxpoMHUH 
cocTaB npeacTaBJiaer co6oh acHflKyio <pa3y pasjiHHHofi CTeneHH BasKocra, 
onpe^.ejifleMofi KOJiHHecTBOM noaHMepa-saiyeraTeaa. HHflH<p«|>epeHTHbiH saeicrpojiMT, 
BBe^eHHBiH b 3JieiopoxpoMHB)H pacTBop, o6ecneHHBaer sJieicrponpoBoaHocTb 
nocjieflHero b cjiynae.. ecjiw xaTOflHaa h/hjih aHOflHaa cocTaBJiaiomHe He pacTBopaxyrca 
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JXO HOHHOrO COCTOHHHfl. TaiOKe HHflH4>4)epeHTHBlfl SJieKTpOJlHT BBOflflT H B COCTaBH Ha 
OCHOBe HCTBCpTHHHblX COJiefi JD(HnHpH flHHRfl . 

-KfeBecTeH cnoco6 H3roTOBH eHHfl sneicrpoxpoMHoro ycTpoficTBa (US 5471337, 
28.11.1995), b kotopom 3aMKHyroe npocipaHCTBO Meacay 3JieicrpoflaMH 3anojiHaioT 

3JieKipOXpOMH0fl flHCnepCHOH CHCTeMOH, COCTOJimeft H3 flHCnepCHOHHOfl CpeflBI B BHfle 

pacTBOpHTejia, 3arymeHHoro, npeflnoHTHTejiBHO, iiojihm ctvuim eTaicpHJiaTOM , hjih 
njiacra^HUHpOBaHHoro pacTBOpHTencM nojiHMepa h flucnepcHofi <J>a3Bi B BHfle 
nojiHOKCOMeTajuiaTa b KanecTBe KaroflHofi cocTaBJunomeii, a TaiOKe aHoaHoi* 
cocTaBJunoniefi. 

H3BecTeH cnoco6 H3roTOBJieHiw 3JieicrpoxpOMHoro ycTpoficTBa (RU 2144937 CI, 
27.01.2000) 5 b kotopom 3aMKHyToe npocTpaHCTBO Meacay ajieicrpoflaMH 3anonHHK>T 
sjieKxpoxpoMHofi AHcnepcHOH CHCTeMofi, npeflCTaBJMiowefl co6ofi cycneH3Hio h 
cocTO^mefi H3 flHcnepcHOHHofi cpeflbi b BHfle 3JieKTpoxpoMHoro pacTBopa, 
coaepacamero KaTOflHyio h aHOAHy*o cocTaBJDnomne h pacTBopHTCJib , h flwcnepcHofi 
4>a3Bi b BH^e BbicoKOflHcnepcHoro nojiHMepa, repM eTH3HpyiOT yKa3aHHoe npocTpaHCTBO 
h BBiflep^cHBaiOT ajieiopoxpoMHyK) flHcnepcHyio CHCTCMy no pacTBOpeHiM nojiHMepa. 
TaKofi cnoco6 no3BOJmeT jxo CTaTOH h o npocTO nojiy^HTb 3JieicipoxpOMHoe ycTpoficTBO c 
iimpoKHM ziHana30HOM b^3kocth 3JieKTpoxpoMHoro cocTaBa, Bnjion> ao nojiynemw 
3JieKipoxpOMHoro cocTaBa b BHfle TBepflonoao6HOH njieHKH. hto npeflOTBpamaeT 
"paccjiaHBaHHe 57 aneKTpooicpaiiieHHBix 4>°P M KOMnoHeHTOB ynoMflHyToro cocTaBa h 
cHH^cacT phck KOHTaKTa c 3neKTpoxpoMHBiM cocTaBOM npn cjiynafiHOM pa3pymeHHH 
TaKoro ycTpoficTBa. OflHaKO npw ajihtcjibhom (He MeHee hcckojibkhx nacoB) 
B03fleficTBHH HanpjmeHHfl h oco6eHHO npn H3MeHeHHH nojinpHocra noji)ipH3auHH nocne 
Taxoro bo3Zich ctbha . a TaiOKe npw BOsaeHCTBHH noBBiiueHHBix h anpfl^K eHHH (6ojiee 2 B) 
b 3JieicrpoxpoMHOM cocTaBe H3BecTHoro 3JieicrpoxpOMHoro ycTpoficTBa (RU 2144937 
CI, 27.01.2000) B03HHKa>OT "naTHa'\ T.e. ynacTKH, OTJiHHaiouiMecH no UBery h/hjih 

HHTeHCHBHOCTH OKpaCKH OT OCHOBHOrO <J)OHa. TaKOfi HeraTHBHBlH 3<|)<})eKT B OCHOBHOM 

xapaicrepeH aJifl sjieiapoxpoMHBix ycipOHCTB c 60JIBUJOH pa6o^efi n ob epxH o ctbjo 
onTOHecKH npo3paMHBix Sn0 2 :F-3JieKTpoflOB. KpoMe Toro, nocjie o6ecuBeHHBaHH* 
SJieKTpoxpoMHoro cocraBa no Bcefl nnomam pa6o^eH noBepxHocra ycTpoficTBa 



bo3MO)kho o6pa30BaHHe B03flyuiHbix ny3bipbK0B, hto flejiaeT ycrpoficTBO HenpHroflHbiM 
fljia npaKTHHecKoro Hcnojn>30BaHHfl. 

H3BecTHbi cnoco6H H3roTOBJieHH* ajieicrpoxpoMHoro ycipoficTBa, BiouoHaiomHe 
nojiyneHHe TBepaono;uo6HOH njieHKH ajieiopoxpoMHoro cocTaBa Henocpe^cTBeHHO b 
ycTpoflcTBe nyTeM nojiHMepH3ai*HH h/hjih nojiHMepH3aiiHH co cniHBaroieM uenefl 
m oh om epHbix KOMno3HijHH c HcnojiB30BaHHCM hhhijh aTOp ob pa3JiHHHoro rana (EP 
0612826 Al, 31.08.1994 r.; WO 97/34186, 18.09.1997; WO 98/42796, 01.10.1998). 
OflHaxo TaKHC peaKUHH nonHMepH3aijHH conpoBOHCflaioTCJi o6beMHOH ycaflKOft, 
OTpHuaTCJitHO BJiH^iomeH Ha KanecTBO 3JieicrpoxpoMHoro ycTpoficTBa. 3tot 
HeraTHBHbifl 3(J>cj)eKT mo^ct oco6eHHO npoaBJmTbca b ajieicrpoxpoMHbix ycipoficTBax co 
3HanHTejibHbiMH m 63K3 ji eKTpo,zxHH m h 3a30paMH (1-2 mm), o6mhho o6ecnenHBaeMbiMH B 
ajieicipoxpOMHbix ycTpoficTBax c 6ojibuiHMH pa6oHHMH noBcpxHOCT^MH (6onee 0,5 M ). 

3aAa*jeH HacToaiimx H3o6peTeHHfi HBJiaeTCH nojiy^eHHe ajieiopoxpoMHoro 

yCTpofiCTBa C 3JieKTpOXpOMHbIM COCTaBOM B BHfle nOJIHMepHOrO CJIOfl, B TOM HHCJie 

TBep^onoAoGHoro, He npojiBJiflioiuero KaKofi-JiH6o o6beMHofl ycajuai b npoijecce 
CTpyKTypHpoBaHHfl b innpoKOM ,maana30He TeMnepaTyp. flBJiflJomeroca roMoreHHbiM 
nocjie cipyKTypHpoBaHi« 5 HMeiomero yBejiHneHHyio CKopocTb o6eci*BeHHBaHH* h 
o6ecneHHBaiomero noBbiiueHHe ycTOHHHBOcra ajieiapoxpOMHoro ycTpoficTBa. 
pa6oTaiomero b ycjioBnax fljiHTejibHoro nojmep^KaHHfl OKpaiueHHoro coctoahhji. a 
Tao<e b ycjiOBHJix B03fleflcTBRH noBbimeHHHx ynpaBJiHK>mHX HanpsaceHHii h cmchm 

HOJlflpHOCTH 3JieKTpOAOB ; npOHBJlfllOnieeCfl B y BCJ1HH CHHH BpCMeHH coxpaHeHM 
paBHOMepHOCTH OKpaiUHBaHHLfl H 06eCUBeHHBaHHJl, OC06eHHO flJlfl 3JieKipoxpoMHoro 

ycTpoficTBa c 6ojibiuofi njiomaflbio pa6oHefi noBepxHocra. 

IIocTaBJieHHa^ 3a,aaHa pemaeTca choco6om H3roTOBJieHHa 3JieKTpoxpoMHoro 
ycTpoflcTBa. coaepacamero, no MeHbinefi Mepe, flBa aueKipoaa. no MeHbinefi Mepe o^hh 

H3 KOTOpblX JlBJUJeTCfl OnTHHCCKH np03paHHbIM, npH 3TOM repMCTHHHO 3aMKHyTOC 
npOCTpaHCTBO MOKfly 3JieKTpOAaMH 3anOJIHeHO 3JieKTpOXpOMHbIM COCTaBOM. 
3aKJIK>HaK)IHHMCfl B TOM, HTOI 

• nojiynaKvr Hcxo#Hbifi ajieKTpoxpoMHbifi cocTaB b BH^e ajiercipoxpoMHofi 
^HcnepcHOH CHCTeMbi. coaepaoinefi, no MeHbinefl Mepe. cycneH3HK) h/hjih 

KOJIJOOHA. npH 3T0M B YKa3aHHOfi CHCTeMe AHCnepCMOHHOfl CpeflOfl flBJlfleTCS 



3JieKipoxpOMHBiH pacTBop, coflepHcamnii ^CHflKHfi pacTBopirrejiB, KaTOAHyK) 
cocTaBJi^ioiuyK) h aHczmyio co CTaB jLHK>my k> , a flHcnepcHOH 4>a3ofi - 
BBicoKOjmcnepcHbiH nojiHMep; 

• ocymecTBJUiiOT aeaspamno ncxoflHoro 3JieicipoxpOMHoro cocTaBa fljia 
yflajiemw pacTBopeHHoro KHCJiopo^a h B03flyxa, BHeceHHoro c 
BBicoKO^ncnepcHbiM nojiHMepoM; 

• 3anojiRHK>T 3aMKHyToe npocTpaHCTBO Meacay 3JieiapoflaMH aeaapHpoBaHHbiM 

HCXOflHbIM SJieKTpOXpOMHHM COCTaBOM; 

• ocymecTBJiHioT repMeTH3amno 3aMKHyroro npocTp aH craa Meac#y 

SJieKTpOflaMH. 

3jieKTpOXpOMHbIH paCTBOp MOECeT flOnOJIHHTeJIbHO COflepKaTb HHflH^^epeHTHBIH 

3JieKTpoJiHT. KomjeHTpauHH ajieicipojiHTa cocTaBJiaer 0,005M-0 5 5M. 

^eaapauHio HexoflHoro 3JieicipoxpoMHoro cocTaBa rjw yaajieHiM pacraopeHHoro 

KHCJIOpOfla H B03flyxa ? BHCCCHHOrO C BMCOKOflHCnepCHHM nojiHMepoM, M03KHO 

ocymecTBJWTb nyTeM BaicyyMJipoBaHiM. 

BHCOKO^HcnepcHbifi nonHMep np e,ztn ohthtc ji bh o 6epyT b KOJiiwecTBe, 
o6ecneHHBaiomeM o6pa30Bamie TBepaonoAo6Horo cjioji sjieiopoxpoMHoro cocTaBa, 
KOTOpbift xapaicrepH3yeTc^ OTcyrcTBHeM o6*beMHoft yca^KH b npoijecce pacTBopeHna 
nojiHMepa b BbimeonwcaHHOM 3JieKTpoxpOMHOM pacTBope b innpoKOM flHana30He 
TeMnepaTyp. 

ElpH 3TOM BblCOKOjlHCnepCHblH nOJIHMCp flBJlfleTCfl JIHHeHHbIM nOJIHMepOM, B 

nacTHOCTH, BbicoKOMOneKyji^pHbiM jiHHefiHbiM nojiHMepoM, HanpHMep, COnOJIHMepOM 
m era ji m CTaKpHJi aTa h MeTaxpHJioBofi khcjioth h/hjih conojiHMepoM MerajiMeTaKpujiaTa, 
MeraKpHJioBoi! khcjiotw h ee cojih Kajibmm. 

3Khakhh pacTBopHTejib npe^cTaBJi^eT co6ofi HHflHBHflyajibHoe XHMH^ecKoe 
coe;MHeHHe hjih CMecb xh m hh ec khx coeflHHeHHH. 

KaTOflHM COCTaBJI5JK)ma^ JIBJHieTCfl HHZlHBHflyaJIbHbIM opraHH^ecKHM 

3JieKTpoxpoMHbiM coejoiHH eH h eM ? HMeioiUHM Ha noJiaporpaMMax, no MeHbinefi Mepe, 

OflHy 06paTHMyK> BOJIHV BOCCTaHOBJieHHfl, HJltf CMeCbK) TaKHX opraHHHecKHX 
3J}eKTpOXpOMHbIX COCZIHHeHHH. a aHOflHafl COCTaBJlHK)lUa53 flBJIfleTC* HHflHBHflVaJlbHblM 

3JieKTpoxpoMHbiM opraH h h ecKHM coe^HHeHHeM, HMeioiiiHM Ha nojiaporpaiviMax. no 
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MeHBiuefi Mepe> oflHy o6paTHMyio Bojmy oKHCJieHHa, hjih cmccbio TaKHX opraHiraecKHX 

SUeKTpOXpOMHHX COeflHHeHHH. 

KoHiieHipaitHH KaTOflHOH h aHOflHofl cocTaBJi^nomux paBHBi 0,00 1M - 0,2M, 6ojiee 
npe^noHTHTenBHO - 0,0 1M — 0,1M. 

KpoMe Toro, npejuioHTHTejiBHO KaTOflHaa cocTaBJMiomaa flBJifleTca neTBepTHHHOH 
cojibio flunHpHflHHiw hjih ero npOH3BOflHOrO HJIH CMeCBK) cojiefi. 

AHOOTaH cocTaBJi^iomaa npeflCTaBJiaeT co6oh MeTajuioueH. Ilp e,zui ohthtcji bho 
aHOjmaa cocTaBJiHK>ma)i npeflCTaBJiaeT co6oh 4>eppoueH 5 ero npoH3BOflHoe hjih hx 
CMecH. TaioKe aHOflHaa cocTaBJMiomaa motkot npeflCTaBJiHTb co6oh 5 5 10-flHrHflpo-5,10- 
OTMeTHJi4>eHa3HH 5 ero npoH3BOflHoe hjih hx CMecH. 

Jinn yBejiHHeHHfl flJiHTejiBHOCTH cymecTBOBaHHH ancnepcHOH chctcmbi b BHfle 
cycneH3HH h/hjih Kojuionaa flHcnepcHOHHyio cpe«y oxjiaamaioT nepea bbcachhcm 
OTcnepcHOH <|>a3i>i. 

Hto6bi noBBicHTb KanecTBO H3roTOBJi eHHfl 3JieicipoxpoMHoro y CTp oh ctb a, 
ocymecTBJiaiOT fleaspaunio 3aMKHyToro npocTpaHCTBa Meacay sjieKTpoaaMH nepea 
3anoJiHeHHeM ero hcxoahbim ajieKTpoxpOMHBiM cocraBOM, HanpHMep, nyTeM npoayBKH 
ero HHepTHHM ra30M hjih BaicyyMHpOBaHHeM. 

PeiueHHeM n ocTaBJi eHH oh 3aaaHH HBJiaeTca TaiOKe 3JieierpoxpoMHoe ycTpoficTBo. 
coflepacamee, no MeHBiueH Mepe, flBa sjieiopofla. no MeHBinen Mepe ojihh H3 kotopbix 
BBJi^eTC^ oirraHecKH npo3paHHBiM 5 npn 3tom npocTpaHCTBO Me»my 3JieKTpOflaMH 
repM eTHHH o 3aMKHyTO h 3anojiHeHO 3JieiapoxpoMHBiM cocTaBOM. h nojiyneHHoe 
BBimeonHcaHHBiM choco6om. 

IlpH 3tom 3JieKTpoxpoMHBifi cocTaB ynowuiHyToro 3JieicrpoxpoMHoro ycTpoficTBa 
MO^er flonojiHHTejiBHO coaep^aTB yO-CTa6HJiH3Hpyioiijyio Ao6aBKy. 

Ha <|>Hr.l noKa3aH npHMep ocymecTBJieHHfl 3JieiapoxpoMHoro ycrpoficTBa c asyun 
onTHMecKH npo3paHHBiMH 3JieKTpo^aMH b pa3pe3e; 

Ha 4>Hr.2 - npHMep ocymecTBJieHHfl 3JieKTpoxpOMHoro yerpoficTBa c R&yMn 
onra^ecKH npo3panHbiMH 3JieKTpoaaMH b pa3pe3e co civiemeHHeM 3JieKTpo,noB. 

fljlfl H3rOTOBJieHHfl 3JieKTpOXpOMHOrO VCTpOfiCTBa HCnOJIB3yiOT OnTHHeCKH 

npo3paHHBie sneiopozibi. npeacTaBJiaioiiiHe co6ofi CTeKJiaHHyio hjih nojinwepHyio (b 
^acraocTH noJiH3THJieHTepe^TajiaTHyio) noznoyKxy c h aH eceHHBiM Ha o^hv H3 ee cropoH 



npo3paHHMM 3JieicrponpoBOflflmHM noKpbiTHeM H3 jierapoBaHHoro OKCHfla hhahh I112O3 
hjih JierapoBaHHoro oKCHfla ojioBa Sn0 2 . 3jieKipoflbi cicpenjuiiOT no nepHMerpy 
npeflnoHTHTeJiBHO KJieeBHM coe^HHeHHeM Taic, hto6h Meayjy hhmh 6hjio o6ecneHeHO 
3aaaHHoe paccroHHHe, npn stom sjieKiponpOBOflamHe noKpbrnui HaxoflHTCH BHyTpH 
3aMKHyroro npocipaHCTBa, orpaHHHCHHoro sjieiopoaaMH h KJieeBHM coeAHHemieM. 
KneeBoe coc^hhchh e mo^cct npeacraBJiHTb co6ofi KJieeBofi ihob, KOTOpbifi, KaK npaBHJio, 
coaep^cHT pacnopKH (cneficepti) fljm 4>HKcamra 3aaaHHoro paccroaHiw ueyKpy 
ajieKTpoflaMH. ,HJia noJiyneHHH KJieeBoro coeflHHeHHH mcokho TaioKe Hcnojib30Ban> 

flByXCTOpOHHIOIO KJlCHKyiO JieHTy, eCJIH TOJimHHa OCHOBBI TaKOfi JieHTBI COOTBeTCTByeT 

3a,ziaHHOMy paccroaHHio Me^ny 3JieKrpoflaMH. Ilo BHeniHeMy nepHMeipy KJieeBoro 
coeflHHeHHfl hjih BflOJib caMwx fljiHHHbix CTOpoH 3JieKTpoflOB pacnojiaraioT 
TOKonoflBOflHmHe uiHHbi. flonyacaeToi pa3Mememie iiihh BHyTpH KJieeBoro coeflHHemia 
c BbiBOflOM npoBOflHHKOB Hapyacy. B KJieeBOM coeflHHeHHH ocraBJiaioT oflHO hjih 6ojiee 
OTBepcTHH rjih 3anojiHeHiw 3aMKHyToro npocipaHCTBa Meac^y ajieicipoflaMH hcxo^hbim 

3JieKipOXpOMHbIM COCTaBOM. IlOCJie 3anOJIHeHH^ OTBepCTHH 3aKpblBaK>T HHepTHHM 

repMeraKOM. 

HcxoflHbifi 3JieicipoxpoMHbiH cocTaB npeflCTaBiweT co6oh 3JieicrpoxpOMHyK) 
AHcnepcHyio cncreMy, coflepacamyio, no MeHbineft Mepe, cycneH3HK> h/hjih kojijioha h 
nojiynaeMyK) nyreM nepeMeniHBaHHH ^ncnepcHOHHOH cpeflbi h flHcnepcHOH <J>a3bi. 

^HCnepCHOHHOH Cpe^OH 3JieKTpOXpOMHOH flHCnepCHOH CHCTeMbI ABJIfleTCfl 
SJieKTpOXpOMHblH paCTBOp, B COCTaB KOTOpOTO BXOfl^T ECHflKHH p 3 CTB OpHTCJlb , KaTOflHa* 

cocTaBJiflioiuaa. aHOflHaa cocraBJunoinas h ? npn HeoGxoflHMOcra, HH,ztH<|><i)epeHTHbiH 

3JieKTpOJIHT. KHflKHft p aCTB OpHTCJI b MO^CeT 6blTb KaK HHflHBHflyaJlbHblM XHMHHeCKHM 

^coeflHHeHHeM, HanpHMep, y-6yTHpo u axTOH om hjih nponHJieHKap6oHaTOM, TaK h CMecbio 
XHMHMecKHX coe,nHHeHHfi, HanpHMep. cwecbio BbiiuenepeHHCJieHHbix BemecTB. 

B KanecTBe KamzjHOH h aHoj^Hofl cocraBJiaiomHX Hcnojib3yK>T opraHHHecKne 

3JieKipOXp0MHbie COe,HHHeHHH ? HMeiOIUHe. KaK npaBHJIO, BbJCOKHe K03(J)4>HUHeHTbI 
3KCTHHK11HH 3J1 eKTpoaKTHBHpOBaHHblX <|>OpM. HcHOJIb30BaHHC OpraHH^eCKHX 

3JieKTpoxpoMHbix cncreM TaioKe no3BOJi^eT cyinecTBeHHO CHH)KaTb cBeTonponycKaHHe b 
yO-,nHana30He npn sjieKipoHaBejieHHOM OKp am HBaHHH , hto 3HaHHTejibHO yjiynmaeT 
noTpe6HTeiibCKi^e CBoficTBa cBeTOOcjia6jijnoujHX ajieicipoxpoMHbix ycrpoficTB. 



B o6meM cjiynae b KanecTBe KaroflHOH cocraBJUHomeH HcnojiB3yeTCJi 
HHflHBH,zryajiBHoe opraHHHecicoe ajieicrpoxpoMHoe coeflHHemie hjih cMecB opramraecKHX 
sjieKTpoxpoMHBix coeflHHeHHH, cnoco6HBie k oSpaTHMOMy BoccraHOBJiemno b KaroziHOH 
o6jiacra noTeHiwajioB, T.e. HMeiomne no MeHtniefi Mepe Ofliry o6paTHMyio bojibt- 
aMnepHyio BOJiHy BoccTaHOBJiemw. npeflno^THTejiBHoii KaroflHOH cocTaBJWiomefi 

HBJlfleTCa MeTBepTHHHaa COJIB flHnHpHflHHHfl HJIH erO npOH3BOflHHX HJIH CMeCb cojiefl. B 

Ka^ecTBe neTBepTHHHOH cojih AHnHpHflHHHa hjih ero npoH3BOflHBix MOiyr 6bitb 
Hcnojn»30BaHH nepxjiopaTU, TeTpa<|>TOp6opaTBi hjih rei<ca<i>TOp<i)oc<i)aTBi 4,4'- 

flHnHpHEUlHHa, 2,2 ' -flHIIHpHflHHHfl , 6HC-1,1 '-flHnHpHflHHHil CO CBfl3BIBaK>meH aTOMBI 

a30Ta aJiKHJieHOBOH rpynnoH c 1 - 10 aTOMaMH yrjiepo^a: 6HC-2,2'-nHpHflHHHa hjih 6hc 
4,4' -nHpHflHHHa co cBfl3HBaiomeH 4>eHHJieHOBOH rpynnofi hjih KeTO-rpynnoH. B 
KanecTBe . KBaTepHH3Hpy ioihhx rpynn nHpHflHHOBBix KOJien. .zihiihph ahh ob Moryr 6bitb 
He3aBHCHMBie oflna ot flpyrofl ajiKHJiBHBie rpynnBi c 1 - 10 aTOMaMH yraepoaa, 
<J>eHHJiBHBie h 6eH3HJiBHBie rpynnBi, <J>eHHJifiHBie hjih 6eH3HJiBHBie rpynnBi c 
pa3JiHHHBiMH no nojio»eHHio y Jiio6oro aroMa ynnepoaa b 6eH30JiBHOM kojibuc 
ajiKHJiBHBiMH 3 aM ecrHTejw mh c 1 - 4 aTOMaMH yrciepoaa, ranoreHHflaMH (CI, Br, I), 
ajiKOKcurpynnaMH hjih unaHorpynnaMH, a Taione ajiKHJieHOBBie cB«3yiomHe rpynnBi c 2 
- 4 aTOMaMH yrjiepoaa /ym 2,2 : -jiHnHpHZUiHHeBBix np oh3boahbix . KpoMe Tore 
nnpHAHHOBBie KOJiBna MoryT coaepaoTB y aTOMOB yraepofla otjihmhbic oahh ot apyroro 
3aM ecTHTejiH , TaKHe KaK ajiKHJi&HBie rpynnw c 1 - 4 aTOMaMH yrjiepoaa, $eHHJi ; 
4>eHHJii.HBie rpynnBi c pa3JiHMHBiMH no noJiojKemuo y aTOMOB yrjiepo^a b 6ch30jibhom 
KOJiBue ajiKHJiBHBiMH 3aMecTHTejMMH, rajioreHHflaMH (CI, Br, I), uHaHorpynnoH, a TaioKe 
ajiKOKCHipynnaMH. 

B KaMecTBe aHOflHoi* cocraBJiaiomeH b o6uieM cjiy^ae HcnojiB3yioT 
HHAHBHflyanBHoe opraHHiecKoe ajieicrpoxpoMHoe coejuiHeHne hjih cmcch TaKHX 
coeflHHeHHH. cnoco6HBie k o6paraMOMy ajieiopooKHCJieHHio b aHOflHoiS o6jiacrH 
noTeHUHanoB, T.e. HMeiomHe no MeHBiuefl Mepe oflny o6paTHMyio BOJiBT-aMnepHyio 

BOJIHY OKHCJieHHS. 

npeflnoMTHTejiBHOH aHO^HOH cocraBJiaiomeH aBJiflerca MeTajuioueH. Bojiee 
npeflnoHTOTejiBHa aHOflHaa cocTaBJiJHOinaa, npeflCTaBJunoruas co6oh (pepponeH. ero 

npOH3BOflHBie HJIH HX CMeCH. 



B KaHecrae npOH3BOflHBix 4>eppoueHa MoryT 6htb HcnojiB30BaHBi coeflHHeHiw, 
coflepKamwe b ^KJioneHTaflneHHJiBHOM xojiBue hjih KOJiBijax no OAHOMy hjih no asa 
He3a3HCHM£ix oflHH ot apyroro 3aMCCTHTCJiH! aJiKHJiBHBie rpynrai c 1 — 10 aTOMaMH 
yrjiepofla, 4>eHHJiBHBie rpynnBi, ajiKHJi<|>eHHJiBHBie rpynnBi c 1 — 4 aTOMaMH yraepoaa b 
ajiKHJiBHofi rpynne, ajncoKCHrpynnu c 1 - 10 aTOMaMH yrjiepojga, ajiKOKCH<i>eHHJiBHBie 
rpynnBi c 1 - 4 aTOMaMH yraepoaa b ajncoKCHipynne, 6eH3HJiBHBie rpynnBi, 
ajiKHJi6eH3HJibHBie rpynnBi c 1 - 4 aTOMaMH yniepoaa b anKHJiBHOH rpynne, 
rajioreHHfl^eHHJiBHBie rpynnH, 4>eHHjncap6oKCHJiBHBie, hhtpo<J>chhjibhbic 3 
Kap6oKcaMH,aHBie ? auHJiBHBie, apnjiOHJiBHBie hjih auHJi(apHJi)ajiKHJiBHBie rpynnBi h 
flpyrne. HcnojiB3yioT TaioKe CMecB moho- 5 ah- h TpHTpeT6yraji<|>eppoueHOB, 
nojiyneHHBix no TY 38-103219-88. 

B KanecTBe aHO^HOH cocTaBJunomeft MoaceT 6bitb TaioKe B3HT 5,10-AHrHflpo-5,10- 
,HHM eTH ji (J) eH a3HH 3 ero npoH3BOflHoe hjih hx CMecn. 

HaJIHHHe HH#H(|) <|) ^P ^HTH OrO 3JieKTpOJIHTa 3 flOHOJIHIiTeJIBHO BBOflHMOrO B 

jiHcnepcHOHHyio cpeay. cnoco6cTByer ycKOpeHHK) o6cciib e^HBaHHH 
3JieKTpoaKTHBHpoBaHHoro ajieKTpoxpoMHoro y cTpoH ctb a h npenHTCTByeT HapyuieHHK) 
paBHOMepHOcra OKpaniHBaHRS h o6ecn;BeHHBaHHLa nocjie pa6oTBi sjieiopoxpoMHoro 
ycTpoflcTBa b pe^HMe ,n ji htcji bh oh noJiapH3anHH uoji HanpaaceHHeM nocTO^HHoro Toxa 
h/hjih nocjie B03fleHCTBHa noBBirueHHBix Hanpa>KeHHH. B KanecTBe HHflH^epeHTHoro 
3JieKTp0JiHTa HcnojiB3yiOT H3BecTHBie cojih, HanpHMep, nepxjiopaTBi, TeTpa$Top6opaTBi 
hjih reKca4)Top4>oc4)aTBi uuejioHHBix hjih meji ohho3cmcjibhbix MeTajuioB. a TaioKe 
TeTpaanKHJiaMMOHH^ c ajiKHJiBHBiMH rpynnaMH c 1 - 4 aTOMaMH yrjiepo^a. 

B ancnepcHOHHyio cpeay motkct 6BiTb BBe^eHa npH Heo6xo#HMOCTH Yd)- 
CTa6HJiH3HpyiomaH ,no6aBKa. B xanecTBe cTa6HJiH3HpyiomeH ao6aBKH MoryT 6bitb 
HcnoJib30BaHH coe^HHeHiw H3 KJiacca 6eHa30JiOB ? 6eH30<J>eHOHOB h aicpHJiaTOB. a TaioKe 

HX CMCCH. IlpeflnOHTHTeJlbHBIMH HBJ1HKDTC5 2-3THJieHreKCHJl-2-IIHaHO-3,3- 

.nH^eHHJiaKpHJiaT, 2-raApoKCH-4-MeTOKCH6eH3o4)eHOH 5 2,2'-flHrH,npoKCH-4- 

MeTOKCH6eH30(J)eHOH HJIH HX CMCCH. 

Bee KOMnoHCHTBi jiHcnepcHOHHoft cpcuBi nocjie pacTBopeHH* o6pa3VK>T hcthhhbih 
pacTBop. KoHLteHTpauHH Karo^HOH h aHOflHOH cocTaBJi^iomnx onpe^ejunoTCfl ranoM 
3JieKTpoxpoMHoro ycipoficTBa h 3a>aaHHBiMH 3 ji CKTpoonTHH ecKHMH napaweTpaMH, 



nosTOMy MOiyr h3mchhtbch b niHpoKHX npe^ejiax ot 0,00 1M ao 0,2M. 

npeflnOHTHTeJIBHBI KOHIjeHTp ai^HH KaTOflHOfi H aHOflHOfi COCTaBJIfflOUIHX 0,01M - 0,1M. 

KonHHecTBO BBO^HMoro sjieiopojiHTa MO^ceT cocTaBJLHTB 0, 005M — 0,5M. Coflep^caHHe 
yO-CTa6HJiH3Hpyiomeii flo6aBKH H3M eHfleTCH b npe^ejiax 0,02M — 0,2M. 

^HcnepcHaa $a3a ajieicrpoxpoMHoft flMcnepcHoft chctcmbi npeflCTaBJiaeT co6ofi 
BBicoKoaHcnepcHBifl nojiHMep. B KanecTBe bbi coko#h cnepCHBix nojiHMepoB, cnoco6HBix 
o6pa30BBiBaTB cycneH3mo h/hjih kojijioha b sjieicrpoxpoMHOM pacreope, MoryT 6bitb 

HCnOJIB30BaHBl TOMO H COnOJIHMepBI BHHHJIXJIOpHfla C aJIKH JI (J)TaJI aTaMH H 
XJIOpHpOBaHHBIMH ynieBOflOpOflaMH, aueTaTBl IjeJIJIK)JI03BI C AH3THJI(J)TaJiaT0M H 
TJIHKOJlflMH, HHTpaT IjeJIJIK)JI03BI C flH6yTHJI<|>TaJiaTOM, nOJIHBHHHJl6yTHpaJIB c 
3TH JlCHrJIHKOJl CM H flp. Tip C^IIOHTHTCJIBH O H CTI O J1B3 OB aTB BBlCOKOflHCnepCHBIH JIHHCHHBIH 

BBicoKOMOJieKyjwpHBiii nojiHMep. ElpHMepoM TaKoro nojiHMepa oiyacHT 
BBicoKOMOJieKyjiapHBiH (MOJiexyjiflpHaa Macca j\o 10 6 ) conojiHMep m cth u m cTaKpH ji aTa h 

MeTaKpHJIOBOH KHCJIOTBI MapKH BHTaH-2M, H3rOTOBJieHHBlfi no TY 6-01-1174-91, HJIH 

conojiHMep m cth hm eTaKpH ji aTa, MeTaxpHJioBOH khcjiotbi h ee cojih xajiBUHJH MapKH 
BuTaH-OC, H3roTOB ji CHHBifi no TY 6-02-128-96. Pa3Mep nacTHit o6ohx conojiHMepoB He 
npeBBiinaeT 6x10" 5 m. 

KojiHHecTBO flHcnepcHOH <Spa3hi onpeziejmeTCfl acejiaeMOH bh3KOCtbio hcxoahoto 
3JieKTpoxpoMHoro cocTaBa h no3TOMy MO^ceT H3M crhtbch b uiHpoKHX npe^ejiax - ot 0,9 
AO 40 Mac.% Hcxo^Horo sneicrpoxpoMHoro cocTaBa. 

npeanoHTHTejiBHo, mto6bi kouhhcctbo BBicoKOflHcnepcHoro nojiHMepa 6bijio 
AOCTaTOHHBiM flJiH nojiyneHHa TBepaonoflo6Horo (T.e. He o6Jia,aa}ouiero TexynecTBio) 
cjioh 3JieiapoxpoMHoro cocTaBa, o6pa3yioiiierocfl b pe3yjiBTaTe cTpyxTypnpoBaHHfl 
wcxoflHoro 3JieiapoxpoMHoro cocTaBa b npouecce pacTBopeHHfl awcnepcHOH ^33hi b 
AHcnepcHOHHOH cpe,ne. ripouecc o6pa30BaHJia TBepaonoflo6Horo cjioa b 3tom cjiynae 
npoHexoflHT 6e3 xaxofi-JiH6o o6*BeMHofi ycaaxn. Taxofi 3JiexTpoxpoMHBiH cjioh 
3H aHHTejiBHO yBejiHHHBaeT nepeHanpaaceHHe Heo6paTHMBix 3JiexTpo,nHBix peaxuHH, 
conpoB05Kfla>omHxc^ ra30BBmejieHHeM ; hto o6ecneHHBaeT CTa 6hji bh octb 

3JieKTpOXpOMHOrO YCTpOHCTBa K B03fleflCTBHK) noBBimeHHBix (CBBIUie 2B) Hanp^KeHHH. 

HcxoflHBifi 3J]eKTpoxpoMHBiH cocTaB b BH^e r xax 6bijio yxa3aHo BBinie r cycneH3HH 
h/hjih KOJiJioH,na nojiBeprarcrr aea3pauHM jqjw yziajieHH^ pacTBopeHHoro KHcuopofla h 



B03flyxa 5 BHeceHHoro c BBicoKOflHcnepcHBiM nojiHMepoM b npoijecce nojiy^emw 
ajieicrpoxpoMHoro cocTaBa. OcymecrajieHHe 3toh fleaspaijHH (HanpHMep, nyreM 
BaKyyMHpoBaHiw) cnoco6cTByeT noBBimeHmo oflHopoflHocra hcxoahoto 
SJieKTpoxpoMHoro cocTaBa h, cjieaoBarejiBHO, oflHopoflHOCTH ero oicpaiiiHBaHHfl h 

06eCU[BeHHBaHH)l. 

lloBbiuieHHio KanecTBa H3roTOBJieHHfl 3JieicrpoxpoMHoro H3flejiHa cnoco6cTByeT 
TaioKe ocymecTBJieHHe flea3paiiHH 3aMKHyroro npocipaHCTBa Meamy flByMH 
3JieKTpoflaMH 5 HanpHMep, nyreM npoayBKH HHepTHBiM ra30M hjih BaicyyMHpOBaHHeM. 

J\J1% TOrO HTO6BI yBejIHHHTB flJIHTeJIBHOCTB Cy meCTB OB aHHH flHCnepCHOfi CHCTeMBI B 

BHfle cycneH3HH h/hjih KOJiJiOHfla, hcxoahbih sjieiopoxpOMHBiH cocTaB oxjiaamaiOT, hto 
CHHKaeT ckopoctb p acTBop eHHa BBicoKOflHcnepcHoro nojiHMepa b sjieierpoxpoMHOM 
pacTBope. 

3aMKHyToe npocipaHCTBO 3JieiopoflaMH 3anojiH5noT hcxoahbim 

3JieKTpOXpOMHBIM COCTaBOM Hepe3 OCTaBJl CHHBie B KJieeBOM COe^HH eHHH OflHO HJIH 

Gojiee oTBepcTHa. EiocKOJiBKy hcxoahbih 3JieierpoxpoMHBiH cocTaB HBJiaeTCfl 
Henpo3paHHBiM, to sjieKipoxpoMHoe ycTpoficTBO cpa3y nocjie ero 3anojiHeHHA 
noJiynaeTCH MaroBBiM. OflHaKO cnyera HenoTOpoe BpeMfl (ot hcckojibkhx MHHyr jxo 
HecxojiBKHX nacoB b 3 aBHCHM octh ot TeMnepaTypBi ? KOHneHTpaiaHH nojiHMepa H 
pacTBopHTens). Heo6xoflHMoe fljia 3aBepmeHH3i nponecca pacTBopeHRjj 

BBICOKO^HCnepCHOTO nOJIHMepa B 3JieKTpOXpOMHOM paCTBOpe, 3JieKTpOXpOMHBIH CJIOH 

craHOBHTCH npo3paHHBiM . 3anojiHeHHoe 3aMKHyToe npocTpaHCTBO Me^cfly flByMfl 
3JieKTpoflaMH mo^kho repMeTH3HpoB3Tb jih6o HenocpeflCTBeHHO nocjie 3anojiHeHHfl. 
jih6o b nponecce nepexoaa Hcxo,HHoro 3JieicipoxpOMHoro cocTaBa b npo3panHoe 
KOHeHHoe cocTOSHHe, jih6o no 3aBepiueHHH 3Toro npouecca. J\n% ycKopeHHH nepexoaa 
HcxoflHoro 3JieKTpoxpoMHoro cocTaBa b npo3panHoe cocTO^HHe ycTpoiiCTBO HarpeBaiOT 
AO TeMnepaTypBi, He npeBBiuiaiomeH 90°C. 

3jieKTpOXpOMHOe yCTpOHCTBO ((J)HrJ HJIH <j)Hr.2) COflep^KHT flBa OnTHHeCKH 

npo3paHHBix 3JieKTpofla 1 h 2, HaHeceHHBix Ha nojuioacKH 3 h 4 cooTBeTCTBeHHO. B 
6ojiBiHHHCTBe cjiynaeB CTeKJWHHBie noflJio^KH 3 h 4 npeflCTaBJiaiOT co6oh CTeioiflHHBie 
njiacTHHBi hjih nojiHMepHBie njieHKH. nJiouia^B kotopbix onpejiejiaeTca b 3aBHCHMOCTH 
ot KOHKpeTH oh o6jiacTH Hcnojib30BaHHs 3JieicrpoxpoMHoro ycTpoficTBa. B 
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ajieicipoxpoMHBix 3epKajiax hjih b 3JieicrpoxpoMHBix ycrpoficTBax wia cpe^cTB 
OTo6pa3KeHiw HH<i>opMaijHH flonycKaeTCfl ncnojiB30BaHHe tojibko oflHoro onTHnecKH 
npo3paHHoro ajieicrpofla. 

BflOJiB ajihhhbix CTopoH nofljioaceic 3 h 4 hjih no BceMy hx nepHMeTpy (He 
noKa3aHo) no noBepxHOcra onTHHecKH npo3panHBix ajieicrpoflOB 1 h 2 pacnojioaceHBi 
TOKonoflBOzmmne iiihhbi 5 h 6. IIoajiohckh 3 h 4 cKpenjieHBi no nepHMeTpy MeHc,oy 
co6oh KneeBBiM coe^HHeHHeM 7 c o6pa30BaHneM 3 aMKHyToro npocTpaHCTBa. KjieeBoe 
coe^HHeHne 7 MoaceT npeflCTaBJWTB co6oft, HanpHMep, KJieeBOH uiob hjih 
AByxcTOpOHHiOK) KJieftKyio JieHTy rana VHB (npoH3BOflHTejiB Minnesota Mining & 
Manufacturing Company). IIpH stom ajih npHMepa ocymecTBJieHHa H3o6peTeHHJi ; 
noKa3aHHoro Ha tjnir.l, TOKonoflBoaamHe iuhhbi 5 hjih 6 Meac.ay KJieeBBiM coe#HHeHHeM 

7 H 3JieKipOflOM 1 HJIH 2 9 COOTBeTCTBeHHO, MOryT 6BITB BBinOJIHeHBI B BHfle OflHOTO 

npoBO^HHKa hjih no MeHBinefl Mepe wayx napajuiejiBHBix npoBOflHHKOB (He noKa3aHo) 
fljm o6ecne^eHHJi HaaeacHoro 3JieKTpiraecKoro KOHTaicra. B cnynae HcnojiB30BaHH8 
KJieeBoro tuBa BHyrpH Hero pa3MemaK>T pacnopKH (cneficepBi) jxnn o6ecneHeHH* 
3aflaHHoro paccroflHHfl Meamy orrnraecKH np 03p aHH bi mh ajieiopoflaMH 1 h 2. 
^ByxcTopoHmoK) KJieincyio JieHTy HcnojiB3yiOT ajw nojiyneHHH KJieeBoro coe/mHeHHJi 7, 
ecjiH TOJinjHHa ochobbi Taxofi JieHTW cooTBeTCTByeT 3a^aHHOMy paccTOAHHio Memfl}' 
SJieKipo^aMH 1 h 2. 3aMKHyroe npocrpaHCTBO MOKfly sJieicrpoaaMH 1 h 2 3anojiHeHO 
3JieKTpoxpoMHBiM cocTaBOM 8 ? coaepacamHM npH Heo6xoj^HMOCTH y<t>- 
CTa6 hjih 3 Hpy K>my K) flo6aBKy 5 h 3arepMeTH3HpOBaHO. ToKonoflBOAamHe uihhbi 5 h 6 
no^KJiJOHeHBi k ynpaBJiaiomeMy ycrpoficTBy 9. 

IlpHMep 1 

Bbijio H3roTOBJieHO ajieKTpoxpoMHoe ycipoficTBO, coaepacamee jipa onraHecKH 

np03paHHBIX Sn0 2 -3JieKTpOfla C nOBepXHOCTHBIM 3 JJ eKIpHM eCKH M COnpOTHBJ] eHHeM 18 

Om/d h TOJimHHoi! CTexji^HHofi noanoKKH 4 mm (K-ereKJio, npoH3BOflHTejiB Pilkington). 
Pa3Mep 3JieKTpoflOB cocTaBJi^Ji 20x30 cm 2 . 3jiexTpo;iBi 6bijih CMemeHBi o,nHH 
OTHOCHTejiBHO apyroro .zyifl o6ecneneHH^ TOKonoflBoaa no jljihhhoh CTopoHe h cxjieeHBi 



no nepHMeTpy KJieeM Ha ocHOBe siiokchahoh cmojibi, coAepacaimiM pacnopKH 
(cneficepw) aji* o6pa30BaHiw MeacsjieierpoAHoro npoMeacynca 0,4 mm. B KJieeBOM uiBe 

IUHpHHOH 5 MM OCTaBHJIH OTBepCTHC flJUI 3anOJIHeHHfl yCTpofiCTBa HCXOflHBIM 

3neKipoxpoMHBiM cocraBOM, npeACTaBjmiomHM co6ofi flHcnepcHyio cncreMy b bhac 
cycneH3HH co cjieayiomHM coAepacaHHeM komiiohchtob AHcnepcHOHHaa cpeaa 

(3JieKTpOXpOMHLIH paCTBOp) - paCTBOp 0,01 M l 5 r-AHMeTHJI-4,4 9 f aHnHpHAHHHH 

AHnepxJiopaTa h 0,01 M <|)eppoijeHa b y— 6y THp on aKTOH e j AHcnepCHaa $a3a (20,7 Mac.%) 
- conoJiHMep BHTaH-2M. IlepeA np htotob ji eHH eM cycneH3HH 3JieicipoxpoMHBifi pacTBop 
oxnaflHJiH npHMepHO ao 10-12°C. 3anojiHeHHe BHyrpeHHero o6BeMa ycTpoficTBa 

HCXOAHBIM SJieKTpOXpOMHBIM COCTaBOM OCyiUeCTBJMJlH MeTOflOM HH)KeKUHH. IloCJie 
3 an OJIH eHKLfl OTBCpCTHC B KJieeBOM UIBe repM eTH3Hp OB aJIH HHepTHLIM repMeraxoM. 

PaBHOMepHO MaTOBBifi hcxoahhh sjieicrpoxpOMHBiH cocTaB no HCTeHeHHH 
npHMepHO 1,5 h npvi TeMnepaType 20°C cran npo3paHHBiM. npH 3tom no Bcefi njiomaAH 
onTOTecKoro OKHa ycrpoficTBa Ha6jnoAaJiH o6pa30BaHHe MHoaceeraa B03AyuiHBix 
ny3BipBKOB flHaMeTpoM ao 1-2 mm, KOTopBie He HCHe3JiH nocjie AHHTe jibh oro xpaHeHiw 
ycTpoflcTBa n flaace npH noBBiineHHBix TeMnepaTypax xpaHemw ao 60-70°C. 

IlpHMep 2 

H3roTOBHJiH 3JieiopoxpOMHoe ycTpoHCTBO Kax b npHMepe 1, HO HCXOAHBIH 
3JieKTpoxpoMHBifl cocTaB nepeA 3anojiHeHHeM BaKyyMwpoBajiH b TeneHne 12 mhh. 

PaBHOMepHO MaTOBBIH HCXOAHBIH 3JieKTpOXpOMHBlH COCTaB no HCTe^eHHH 

npHMepHO 1,5 h npn TeMnepaType 20°C cran np03paHHBiM 6e3 o6pa30BaHHH KaKwx-JiH6o 

BHAHMBIX B03AyiHHBIX ny3BlpBKOB H 6e3 npOJIBJieHMS o6BeMHOH ycaAKH. IlpH 3TOM 

cBeTonponycKaHHe ycTpoficraa b bhahmom AHana30He cneiapa cocTaBHJio 78%. Ilpn 
Hajio^eHHH Ha ycTpoficTBO HanpjDKemuj nocTOAHHoro TOKa 1,5B 3JieKTpoxpOMHBifl cjioh 
npHoGpeji no nnomaAH OKHa paBHOMepHO chhkwo OKpacKy, a npw 3aMBiKaHHH 
3JieKTpoAOB HaKopoTKO CBeTonponycKaHHe y crp oh ctb a B03BpaTHJiocB k wcxoAHOMy. 

npH BCKpBlTHH yCTpofiCTBa 3JieKTpOXpOMHBlH COCTaB npeACTaBJlflJl CO60H 

tb ep Aon o Ao6Hyio njieHKy. 
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IIpHMep 3 



Ehjio H3roTOBJieHO flBa aneicipoxpoMHHX ycipolicTBa pa3MepoM 50x100 cm 2 , 
coflepacamHX no flBa oirraHecKH npo3paHHtix Sn0 2 -3Jieicrpofla c noBepxHOCTHBiM 

3JieKipHHeCKHM COnpOTHBH eHHeM 18 Om/d H TOJimHHOfi CTCKJiaHHOfi nOflJIOJKKH 4 MM 

(K-CTeKJio). SjieKipoflti cioieHJiH no nepHMerpy flBycTOpomieH kjichkoh jieHTofl VHB 

4910 TOJIIUHHOH 1 MM H UIHpHHOH 6 MM C flByM* OTBepCTHflMH flJlfl 3anOJIHeHHfl 

ycTpoiicTBa sJieicrpoxpoMHOH flncnepcHOH cHereMOH. Ilo ajihhhbim cropoHaM Kaacaoro 
H3 sjieicrpoflOB nofl KJieftKofl JieHTofi 6buih npojiojKeHBi TOKonpoBOflflnme uihhbi b BHfle 
MeflHBix npoBOflHHKOB flHaMeipoM 0,2 mm, BBiBefleHHBix Hapyacy. C$opMHpoBaHHoe 
TaKHM o6pa30M BHyTpeHHee npocTpancTBO ycrpoHCTBa 1 3anojiHHJin MeroaoM 
HH»ceKimH ncxoflHBiM sjieiopoxpoMHBiM cocTaBOM, npeflCTaBJWK>m.HM co6ofi 
AHcnepCHyio CHCTeMy b BHfle cycneH3nn co cjie^yiomHM coaepacaHHeM KOMnoHeHTOB: 
AHcnepcHOHHaa cpeaa (sjieicrpoxpOMHtin pacTBop) - paereop 0,01 M l,l'-AHMeTHJi- 
4,4'-flHnHpHflHHHH AHnepxnopara h 0,01 M (pepponeHa b cmcch 60 06.% y- 
6yrapojiaKTOHa h 40 06.% nponHJieHKap6oHaTa; flHcnepcHaa $aza (20.5 Mac.%) - 
conojiHMep BnTaH-2M. AHanorHMHBiM cnoco6oM 3anojiHHjra BHyrpeHHee npocTpaHCTBO 

yCTpOflCTBa >fe 2 HCXOflHBIM SJieKTDOXpOMHBlM COCTaBOM KaK b yerpoHCTBe 1, HO 

AonojiHHTejiBHO coaepjKamHM b flncnepcHOH cpe^e jihthh nepxjiopar b KOHnempauHH 
0,02 M. B KaatflOM cjiy^ae nepea npnroTOBJieHHeM cycneH3HH sjieiopoxpoMHBie 
pacTBopBi oxjia^HJin ao 10-12°C. nepea sanojiHeHneM ncxoflHBie sjieKipoxpoMHBie 
cocTaBH BaKyyMHpoBajin b TeneHne 15 mhh, a BHy Tp eHHH c npocTpaHCTBa ycipoHCTB N° 
1 h Jte 2 npoAysajin aproHOM b TeneHne 20-25 mhh, HcnojiB3ya oTBepcTim b KJieeBOM 
uibc Ilocjie 3anojiHeHHa OTBepcnw b KJieeBOM uiBe repMerH3HpoBajiH HHeprabiM 
repMeTHKOM. 

PaBHOMepHo MaTOBBie HCxoflHBie sjieicrpoxpoMHBie cocTaBBi b o6ohx ycipoHCTBax 
no HCTeneHHH npHMepHO 5 h npH TeMnepaType 20°C cTaHOBHJiHCB npo3paHHBiMH 6e3 

06pa30BaHHfl KaKHX-JlH6o BHflHMBlX B03flyUJHBIX ny3BlpBKOB H 6e3 npOflBJieHHJ! 

o6i>eMHOH ycaflKH. 

TOKOnOflBOA«mHe HJHHB1 Ka5KflOrO H3 SJieKipOflOB 3aMKHyJlH HaKOpOTKO flJM 

ocymecTBJieHHfl nojiapHsauHH cpa3y c flByx cropoH. Ha ycipoHCTBa noaajiH 



HanpjDKeHne nocTOJiHHoro TOKa 1,5B. npH stom CBeTonponycicaHHe b bhahmom 
,HHana30He cneicipa yMeHtniHJiocB ajw ycTponcTBa Ns 1 c 73% ao 9%, a rjih yerpoficTBa 
N° 2 - c 72% flo 10%. OicpauiHBaHHe npoH3onuio co CTopoH TOKono#BOflfliijHX ihhh k 
cepeflHHe. Run o6ohx yerpoHCTB BpeMfl nojiHoro HHTeHCHBHoro CHHero oKpainnBaHHH 
COCTaBHJIO IlpHMCpHO 8 MHH. IloCJie flOCTHDKeHHfl CTaixn oHapHoro pe^cHMa H 
Bbiflep^CHBaHH^ b TeneHHe 1 h otkjiiohhjih HanpaHceHHe h sneicipoflBi 3aMKHyjiH 
HaKOpOTKo. Bpeivui B03BpameHH^ b nepBOHanajibHoe (npo3paHHoe) cocroflHHe npn stom 

COCTaBHJIO 15 MHH flJIfl yCTpOHCTBa N° 1 H 10 MHH RJUL yCTpOfiCTBa N2 2. 

npH HaJio^eHHH Ha napajuiejiBHO coe^HHeHHtie ycipoficTBa Ks 1 h Jf2 2 
HanpaaceHHfl nocTO^HHoro TOKa 3B nocjie AocraaceHHfl crauH OHapHoro peacHMa 
reHepHpoBajiact paBHOMepHaa hhtchchbho chhjm OKpacxa. Ilo hctchchhh Tpex nacoB 

BBIflep^CHBaHH^ yCTpoflCTB B TaKOM SJieKTpOaKTHBHpOBaHHOM COCTOflHHH Ha 

3HaHHTeJibHOH HacTH nnoma,zm OKHa ycipoficTBa N2 1 HaGmoAaJiH no^BJieHHe mrreH b 
BH^e crycTKOB KopHHHeBaToro UBeTa c npocBeTJieHHOH nepH<J)epHefi 9 pa3Mep KOToptix 
cocraBJi&Ji ot floneiS mhji jihm eipa flo hcckojibkhx mh jijih m CTp ob . IIohbhbiii aa ca 
HepaBHOMepHOCTb 6bina 6ojiee BHpa>KeHHOH b npouecce oGecuBeHHBamifl npn 
kopotkom 3aMBiKaHHH 3JieKipoflOB. Eouee 3HaHHTejiBHoe HapymeHHe oflHopoflHOcra 
OKpaiHHBaHHfl-o6ecijBeHHBaHHfl ycTpoficTBa JVTs 1 Ha6jnoflajiH npn CMeHe nojiapHOCTH 
ajieKTpo^oB nocjie ^jiHTenBHoro bo3achctbhh noBBinieHHoro HanpaaceHiM, KaK onncaHO 
BLiiue, b cneziyK)ii;eM mnoie OKpaiHHBaHHfl-o6ecu;BeHHBaHHfl. B aH an orHHHtix ycuoBHHX 
nojiapH3auHH (3B b Tenemie Tpex nacoB) ycipoficTBO Ns 2 coxpaHflJio cboh 
nepBOHanajibHBie CBOHcraa, b to BpeMfl xaic KanecTBO ycipoHCTBa Ms 1 He 
BOCCTaHaBJiHBanocB fla»ce npH fljiHTejiBHOM nocjie,ny*omeM xpaHeHHH. 

ElpHMep 4 

Bbijio H3roTOBJieHO ajieKTpoxpoMHoe ycTpoflcTBO pa3MepoM 75x100 CM , 
coflep^Kamee flBa onraHecKH npo3panHBix Sn0 2 -3JieKTpofla c noBepXHOcratiM 

SJieKTpHHeCKHM COnpOTHBJieHHeM 1 8 Om/d H TOJIIIJHHOH CTeKJl^HHOfi nOflJlO^KKH 4 MM 

(K-cTeioio). SjieKTpo.aB] cioieHJiH no nepHMeipy #BycTopoHHen kjichkoh jjchtoh VHB 
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4910 TOJimHHOH 1 MM K IUHpHHOfi 6 MM C flByMJI OTBepCTHHMH flJI* 3anOJIHeHHfl 

ycTpoftcTBa ajieicrpoxpoMHOH ancnepcHofi cHCTeMofi. ^onojiHHTejiBHO no BHenmeMy 
nepHMerpy ycTpoficTBO npoKJiemiH icaeeM Ha ocHOBe snoKCHflHOH cmojibi TaK, hto6m 
o6maa uiHpHHa KneeBoro niBa cocTaBHJia 8 mm. ToKonoaBOflamne idhhh 6hjih 
BBinojiHCHBi KaK b npHMepe 3. BHyrpeHHee npocTpaHCTBO ycipoficTBa 3anojiHJMH 

MeTOAOM HH^eKUHH HCXOflHbIM 3JieiCipOXpOMHbIM COCTaBOM, npeacTaBJunoiimM co6oh 

AHcnepcHyio CHCTeMy b BHfle cycneH3HH co cneflyioiUHM coAepacamieM komii oh chtob * 
AHcnepcHOHHaa cpe#a (sjieicrpoxpoMHbiH pacTBop) - pacTBop 0,01 M l,r-flHMernui- 
4 ? 4'-flHnHpHflHHHa flHnepxjiopaTa h 0,01 M <£eppoueHa b cmcch 60 06.% y- 
6yTHpoji aicroHa h 40 06.% nponHJieHKap6oHaTa; flHcnepcHaa 4>a3a (20,5 Mac.%) - 
conojiHMep BHTaH-2M. Ilepefl 3anojiHeHHeM ancnepcHyio CHCTeMy b BHfle cycneH3HH 
BaKyyMHpoBajiH b TeneHHe 15 mhh. Ilocjie 3anojraeHHfl OTBepcrae b KJieeBOM iiiBe 

repMeTH3HpOBaJIH HHepTHHM repMeraKOM. 

PaBHOMepHO MaTOBHH HCXOflHblfi 3JieKipOXpOMHbli! COCTaB no HCTeHeHHH 30 MHH. 

npn TeMnepaType 60°C cran npo3panHBiM 6e3 o6pa30Bamw KaKHX«jra6o bhahmbix 
B03«yUJHI>IX ny3tipBKOB h 6e3 npoflBJieraifl oGbcmhoh ycaflKH. Ilpn stom 
CBeTonponycKaHHe y cip ohctb a b bhahmom flnana30He cneicrpa cocTaBHJio 75%. IlpH 
noflane Ha ycipoficTBO HanpjDKeHHa nocxo^HHoro TOKa 1,7B npOHexoAHJio hhtchchbho 
cHHee OKpaniHBaHHe co CTopoH TOKonoaBoaamHX hihh k cepeflHHe. BpeMH nojiHoro 
3aTCMHeHRH flo MHHHMajiBHoro CBeTonponycKaHHe b bhahmom flHana30He cneiopa 8% 
cocTaBJi^Jio 9 mhh. IlpH OTKJiiOHeHHH Hanp^eHiM nocjie floeraDKeHHfl CTauH oh apH oro 

pCTKHMa H KOpOTKOM 3aMblKaHHH 3JieKTpOflOB yCTpOHCTBO B03BpaTHJIOCb B HCXOflHOe 

(npo3paHHoe) cocTOjmne. BpeMfl nojiHoro o6ecuBCHHBaHHLfl cocTaBHJio 15 mhh. 

IlpH xpaHeHHH ycTpoficTBa b BepraxajiBHOM nono>KCHHH b TeneHHe 5 MecaueB npH 
TeMnepaType OKpy3KaK>meH cpeflbi h 1 Mecaua npn TeMnepaType 65°C He 6bijio 
o6Hapy>KeHO KaKoro-JiH6o npoflBJiemui Texy^ecTH cuoa 3JieicipoxpOMHoro cocTaBa. 

KOHTpOJIb B03M02CH0fi fle^OpMaUHH. o6yCJIOBJieHHOH THflpOCTaTHHeCKHM flaBJieHHeM. 
OCymeCTBJl^HH flaTHHKOM JlMHeflHOrO paCHIHpeHHfl, TOHHOCTb M3MepeHHfl KOTOpOTO 

cocTaBJi^Jia 5 mkm. 
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IIpHMep 5 



Ehjio H3roTOBJieHO ajieicrpoxpoMHoe ycTpoficTBO pa3MepoM 20x25 cm 2 , 
coaepacamee jxbbl oirnraecKH npo3paHHBix SnO2-3Jieicrp0fla c noBCpXHOCTHHM 

3 Jl eKTpHH 6CKHM COXIpOTHBH CHHeM 18 Om/d H TOJIIIJHHOH CTCKJIHHHOft II0flJI02CKH 4 MM 

(K-CTeKJio). rio Kpaio ajihhhhx ctopoh Kaacaoro ajieicrpofla HaHecjiH noJiocKH 
ajieicrponpoBOAHmero KJiea HTK (OCT 107.46007.004-91) ihhphhoh 2 mm h TOJimHHOH 

0,25 MM. JJfl* OCymeCTBJieHIM flOCTaTOHHOH 3JieKTponpOBOOTOCra TOKOIlOflBOAHIUHX 
IIIHH BHyTpH CJIOfl KIICX HTK npOJIOECHJIH MeflHBIH npOBOflHHK flHaMeTpOM 0,2 MM, 

BbiBefleHHbifl Hapyacy. 3jieKipoflH ckjichjih no nepHMeipy KJieeM Ha ochobc 
snoKCHflHofi cmojibi, coaepacamHM pacnopKH (cneficepH) rsw 4>°P MH P OBaHIM 
Me^ojieicrpoflHoro paccTOflHHfl ycTponcTBa 0,8 mm. B KJieeBOM niBe, HCKmonaiomeM 

KOHTaKT BHyrpeHHerO aKTHBHOTO CJIOH C npe^BapHTeJIBHO C<i>OpMHpOBaHHLIMH 
TOKOnOflBOflHmHMH IIIHH aMH, OCTaBHJIH flBa OTBepCTHfl fljm 3anojmeHHfl y CTp OH ctb a 
MeTOflOM HH^CeKIIiHH HCXOflHBIM SJieKTpOXpOMHMM COCTaBOM, npe^CTaBJI^lOIUHM CO6OH 

AHcnepcHyio CHCTeMy b BH^e cycneH3HH co oieayiomHM coflepacaHHeM komii ohchtob : 
cnepcwoHHaa cpe^a (sjieKipoxpOMHufi pacTBop) - pacTBop 0,015 M l,r-flHMeTHJi- 
4 ,4 5 -flHnHpHflHHHH flHnepxjiopaTa, 0,015 M 4>eppoiieHa h 0,02 M TeipaaTHJiaMMOHHS 
nepxJiopaTa b cmcch 50 o6.% y-6yTHpojiaKTOHa h 50 o6.% nponHJieHKap6oHaTa; 
OTcnepcHaa 4>a3a (20,5 Mac.%) - cononHMep BHTaH-2M. Ilepefl 3anojiHeHHeM 
hcxoahbih sjieiopoxpoMHbiH cocraB BaKyyMHpOBajiH b TeneHHe 15 mhh. Ilocjie 
3anojiHeHiw OTBepcTHe b KJieeBOM uiBe rcpMCTH3HpoBajiH hhcpthbim repMeraKOM. 

PaBHOMepHO MaTOBbifl hcxoahhh 3JieKTpoxpoMHbiH cocTaB b y CTp oh ctb e no 
hctchchhh npHMepHO 20 mhh npH TeMnepaType 60°C craHOBHJica npo3paHHbiM h 
roMoreHHbiM 6e3 npoflBJiemifl o6i>eMHOfl yca#KH. CBeTonponycKaHHe ycTpoHcraa b 
bh^hmom AHana30He cneKTpa cocTaBHJio 76%, a b flnana30He bojih 300-400 hm - 55%. 
npH noflane Ha ycTpoHcrao Hanpa^ceHiw nocTO^HHoro TOKa 1,5B CBeTonponycKaHHe b 
bhahmom ^Hana30He cneicrpa chh3HJ10cb ao 6%, a b 6jih^chcm y<t>-flHana30He (200-300 
hm) - so cotmx flOJiefl npoueHTa. Ilocjie otkukdh emui Hanpa^eHHa h kopotkom 
3aMfciKaHHH 3JieKTpoflOB ycTpoHCTBO B03BpaTHJiocb k HcxoflHOMy (npcttpaiHOMy) 

COCTOflHHK). 
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IIpHMep 6 



Bbijio H3roTOBJieHO ycipoiiCTBO, aHajioniHHoe no kohctpykixhh ycTpoficTBy no 
npHMepy 5. BHyipeHHee npocTpaHCTBO ycxpoftcTBa 3anojiHHJiH MerroflOM hhdkckijhh 
hcxoahbim 3JieicrpoxpoMHMM cocraBOM, npeflCTaBJunonmM coGofi ancnepCHyio cncTeMy 
b BHfle cycneH3HH co cjieayiomHM coaepacaHHeM KOMnoH chtob : #HcnepcHOHHaa cpeaa - 
pacxBop 0 3 01 M lJ'-flHMeTHJi^^'-AHnHpHflHHHJi flnnepxjiopaTa, 0,01 M 5,10^Hra,apo- 
5,10-flHMeTHJi(J)eHa3HHa h 0,02 M TeTpasTHJiaMMOHHH nepxjiopaTa b CMecn 60 o6.% y- 
6yTHpojiaKTOHa h 40 o6.% nponnjieHKap6oHaTa; flucnepcHaa 4 )a3a (20,5 Mac.%) - 
conojiHMep BirraH-2M. riepea 3anonHeHneM hcxoahbih sjieKipoxpoMHtifi cocTaB 
BaKyyMHpoBanH b TeneHne 15 mhh, a BHyrpeHHee npocipaHCTBO ycTpoflcTBa npoflyjra 
aproHOM b Tenemie 25 mhh. Ilocjie 3anojraeHiw OTBepcxne b KJieeBOM niBe 
repMeTH3HpoBajin HHepratiM repMeraKOM. PaBHOMepHO MaTOBMH hcxoahmh 
ajieKTpoxpoMHBiH cocTaB b ycipoHCTBe no hctchchhh 20 mhh npH TeMnepaType 60°C 
CTaHOBHJic^ np 03p aHHBi m h roMoreHHLiM 6e3 npo^BJieHiw o6i>cmhoh yca^KH. npn 3tom 
cjioh sjieKipoxpoMHoro cocTaBa b ycTpoflcTBe HMeji ^cejiTOBaTtifl ottchok. 

ripn no^a^e Ha ycTponcTBO HanpflaceHHH nocroaHHoro TOKa 4,5B b TeneHne 30 c 
ajieiapoxpoMHBiH cocTaB 6bicipo npno6peji paBHOMepHyio no njiomaan OKHa 
HirreHCHBHO 3ejieHyio oKpacKy, a npn 3 aMtiKaHUH ajieKipo^oB HaKOpOTKO 
3JieKTpoHaBefleHHafl OKpacxa Hcne3Jia. Ilpn 3tom roMoreHHOcTb cjiojj sjiejopoxpoMHoro 
cocTaBa He Hapyruajiacb, a ero nepBOHanajibHO 2<ejrroBaTbiH ottchok Hcne3. 



<DopMyJia H306pCT6HHH 



1. Cnoco6 H3roTOBJieHHH ajieicrpoxpoMHoro ycipoftcTBa, coaepacamero, no 
MeHBinefi Mepe, flBa ajieicrpofla, no MeHBinen Mepe, oahh H3 kotopbix HBJiserc* 
onTHHecKH npo3paHHbiM, npn stom rcpM eTHHHO 3aMKHyToe npocrpaHCTBO Meacay 
sjieicrpoflaMH 3anojiHeHO 3JieKTpoxpoMHBiM cocraBOM, 3aKjnoHaiomHHCH b tom, *rro: 

• noJiynaioT hcxoahbih sjieicrpoxpoMHBiH cocTaB b BHfle ajieicrpoxpoMHOH 
AHcnepcHOH cncTeMM, coflep^cameH, no MeHtmen Mepe, cycneH3mo h/hjih 
kojijioha, npn 3tom b yKa3aHHofi cncTeMe flncnepcHOHHofi cpeAoft abjihctch 

3JieKTpOXpOMHbIH paCTBOp, COflepHCamHH >KHflKHfi p aCTB OpHTeJIB 9 KaTOflHyK) 

cocTaBJunomyio n aHOflHyio cocTaBiunomyio, a ancnepcHOH (j)a3ofi - 
BBicoKOflHcnepcHBiH nojiHMep; 

• ocymecTBJunoT Aeaspaunio Hcxo^Horo 3JieicrpoxpoMHoro cocTaBa flJia 
yflanemw pacTBOpeHHoro KHCJiopofla h B03ayxa, BHeceHHoro c 
BBICOKOflHCnepCHBIM nonHMepoM; 

• 3anojnwK)T 3aMKHyroe npocTpaHCTBO MeEcjjy 3JieiapoflaMH fleaspnpoBaHHBiM 

HCXOflHBIM 3JieKTpOXpOMHBIM COCTaBOMJ 

• ocymecTBJiaioT repMera3am»o 3aMKHyroro npocrpaHCTBa Meacay 

3JieKTpOflaMH. 

2. Cnoco6 no n.l, otjihh aiomnH TeM, hto 3JieiopoxpoMHBiH pacTBop 

flOnOJIHHTeJIBHO COflep^KHT HHflH^^epeHTHBlfl 3JieKTpOJlHT. 

3. Cnoco6 no n.2, oTJinnaioiuHfica TeM, hto KOHueHTpamifl 3JieicrpojiHTa 
cocTaBJi^eT 0 r 005M-0,5M. 

4. Cnoco6 no Jiio6oMy H3 nn.1-3. oraHHaioiixHHCfl tcm, hto flea3pam*>o 
HCXO^Horo 3JieKTpoxpoMHoro cocTaBa j\nn yAaneHiw pacTBOpeHHoro xncjiopofla h 
B03flyxa r BHeceHHoro c BBicoKOflHcnepcHBJM noJiHMepOM, ocyuiecTBJUiKyr nyTeM 
BaKyyMHpoBaHHfl . 



5. Cnoco6 no mo6oMy H3 nn.l - 4, oTJiHnaiomHficfl TeM, hto BbicoKOflHcnepcHbifi 
nojiHMep 6epyr b KonHHecTBe, o6ecneHHBaiomeM o6pa30BaHHe TBepaonoflo6Horo 
cjioa sjieicrpoxpOMHoro cocTaBa. 

6. Cnoco6 no mo6oMy H3 nn.l -5, OTjiHHaMmHfic* tcm, hto BHCoKO^HcnepcHbiH 
nojiHMep ^BJiaeTca JiHHeftHHM nojiHMepoM. 

7. CnocoG no n.6, OTJiHHaiomHHCH tcm, hto BbicoKOflHcnepcHbift JiHHetobifi 

nOJIHMep flBJlfleTCfl BblCOKOMOJieKyJLflpHblM. 

8. Cnoco6 no n.7, OTHHHawmniicfl TeM, hto b KanecTBe BbicoKOflHcnepcHoro 
BwcoKOMOJieKyjiapHoro HHHefiHoro noJiHMepa 6epyr conojiHMep MerajiMeTaKpHJiara h 
MeraKpHJioBOfi khcjiotm h/hjih conojiHMep MerHJiMeTaicpHjiaTa, MeTaicpHJioBOH 

KHCJIOTbl H ee COJIH KaJIBUHfl. 

9. Cnoco6 no Jiio6oMy H3 nn.l -8, oTJiKHajomnfics TeM, hto schakhh 
pacTBOpHTCJib npeACTaBJineT co6oh HHflHBHflyaJibHoe xhmhh ecKoe coeflHHeHHe hjih 

CMeCb XHMHHeCKHX COe^HHeHHH. 

10. Cnoco6 no JiK>6oMy H3 nn.l -9, OTJiHHaionjHHCfl TeM, hto KaTOflHas 
cocraBJiHiomaH ^BJiaeTa HHflHBHflyajibHbiM opraHHnecKHM ajieicrpoxpoMHbiM 
coe^HHeHHeM, HMeiomHM Ha nojiaporpaMMax, no MeHbiuefi Mepe, o^Hy o6paTHMyK> 

BOJIHy BOCCTaHOBJieHH^, HUH CMeCbJO TaKHX OpraHHH eCKHX SJieKTpOXpOMHblX 

coe^HHCHHH, a aHOflHaa cocTaBJiaiomafl aBJiaeTca HHflHBHflyajibHHM opraHHnecKHM 
ajieKipoxpoMHbiM coe^HHCHHCM, HMciounHM Ha nojiaporpaMMax, no MeHbiuen Mepe. 
o^Hy o6paTHMyio BOUHy okhcjichha, hjih CMecbK) TaKHX opraHHMecKHx 

3JieKTpOXpOMHbIX COeflHHeHHH. 

11. Cnoco6 no n.lO. OTUHHaiomHHCfl TeM, hto KOHueHTpauHH KaTOflHOH h 
anojiHOH cocraBJunoiUHX paBHH 0.00 1M - 0,2M. 



12. Cnoco6 no n.ll, OTJiHHaionpiftcii TeM, hto KoimempaitfiH KaTOflHOH h 
aHOflHofl cocTaBJunoiimx npeflno^rrHTejiBHO paBHBi 0,0 1M - 0,1M. 

13. Cnoco6 no Jiio6oMy H3 ihi.10-12, OTJiHHaioiijHHCfl TeM, hto Karojmaji 
cocTaBJimomaa aBJiaeTca He'TBepTHHHOH cojibio #nnnpH,zjHHH£ hjih ero npoH3BOflHoro 
HJIH CMeCBK) cojiefi. 

14. Cnoco6 no jno6oMy H3 nn. 10-12, OTJiHnaioinHiicfl TeM, hto aHOflHaa 
cocTaBJiaiomaH ABJiJieTCH MeTajuiorjeHOM. 

15. Cnoco6 no n.14, OTJiHHaiomHHai TeM, hto aHOflHaa cocTaBJunomaa 
npe/jCTaBJiaeT co6ofl 4>eppoiieH, ero npoH3BO,zmoe hjih hx cmcch. 

16. Cnoco6 no jno6oMy H3 nn. 10-12, OTJiHHajomHficfl TeM, hto aHOflHaa 
cocTaBJiHiomaji npeflCTaBJiaeT co6oi* 5, 1 O-flHraapo-S, 1 0-flHMeTHJi(J>eHa3HH, ero 
npoH3BO,n[Hoe hjih hx cmcch. 

17. Cnoco6 no jiK)6oMy H3 nn.1-16, otjihh aiomnHcs TeM, hto ziHcnepcHOHHyio 
cpe/jy oxjiaayjaioT nepea BBeaeroieM flHcnepcHOH <J>a3Bi. 

18. Cnoco6 no jno6oMy H3 nn.1-17, otjihh ajomHHC^ TeM, hto ocyiuecTBJiaioT 
aeaspamno 3aMKHyToro npocipaHCTBa Meagjy ajieiopoflaMH nepea 3anojiHeHHeM ero 

HCXOflHBIM SJieKTpOXpOMHBIM COCTaBOM. 

19. Cnoco6 no n.18, OTJiHHaiowHficjj TeM, hto fleaapaunio 3aMKHyToro 
npocipaHCTBa Meaqjy 3JieicipoflaMH nepea 3anojiHeHHeM ero hcxoahbim 

3JieKTpOXpOMHBIM COCTaBOM OCymeCTBJDHOT IiyTeM npOflyBKH ero HHepTHBIM ra30M 

huh BaxyyMHpoBaHHeM. 

20. 3jieiopoxpoMHoe yerpoHCTBO ; co^ep^amee, no MeHBuuefi Mepe, flBa 
3JieKTpo^a, no MeHBinefl Mepe o^hh H3 kotopbjx flBJiaeTai onTHnecKH npo3paHHBiM, 
npn 3tom npocTpaHCTBo Me^Kfly 3JieKipo^aMH repM eTHHHO 3aMKHyTO h 3anojiHeHo 



ajieiopoxpoMHHM coctebom, OTJuraaromeeca TeM, to oho nojiyneHo chocoSom no 
jno6oMy H3nn.l-19. 

21. 3jieKipoxpoMHoe ycipoficTBo no n.20, oTJinnaiomeecfl TeM, hto 
sjieKTpoxpoMH&iH cocxaB flonojiHHTejibHO coflepacuT yO-cra6HJiH3Hpyiomyio 



PE<DEPAT 



H306peTeHHH OTHOCJITCH K TCXH OJ1 OrHH H3rOTOBJieHHH SJieKipOXpOMHblX 

ycTpoficTB. 3jieKTpoxpoMHoe ycrpoHCTBO coAep^cHT no MeHtmefi Mepe flBa 
sjieicrpofla, no MeHBiuen Mepe o^hh H3 kotopbix flBJiaeTCH onTOHecKH npo3paHHHM. 
Meayjy 3neicrpoAaMH o6pa30BaHo repMeraHHO 3aMKHyToe npocipaHCTBo, 

3anOJIHeHHOe 3JieKTpOXpOMHbIM COCTaBOM. HcXOflHHH 3JieKipOXpOMHblii COCTaB, 

kotopbim 3anonRflK)T 3aMKHyToe npocrpaHCTBO Meamy 3JieicrpoflaMH, npeflCTaBjuieT 
co6ofi 3JieicrpoxpoMHyio flHcnepcHyio cuereMy, coflepacamyio no MCHBiuefi Mepe 
cycneH3rao h/hjih kojijioha, npn 3tom b yica3aHHoii CHcreMe flHcnepcHofi cpe^ofi 

ABJIfleTCfl 3IieKTpOXpOMHIj2 paCTBOp, COflep5KamHft HCHflKHH paCTBOpHTeJIBj 

KaTO^HyK) cocxaBJiaiouiyK) h aHO^Hyio cocTaBJWioniyK), a flncnepcHOH (J>a3ofi - 

BBICOKO^HCnepCHBIH nOJIHMep. HcXOflHblfi 3JieKTpOXpOMHBIH COCTaB Aea3pHpy}OT flJlfl 

yaajieHiM pacTBopeHHoro KHCjiopoaa h B03flyxa, BHeceHHoro c BbicoKO/twcnepcHbiM 
nonHMepoM. riojiy^eHHbie TaxHM o6pa30M sjieicipoxpoMHbie ycTpoficTBa, ocoSeHHO 
HMeiomne 6ojibiuyio nnomaflb pa6oneH noBepxHocra, He aaioT oe^eMHofl yca^KH h 
pa6oTocnoco6Hbi b ycnoBnax AJimrejibHoro nojEmepacamra 3JieicipooKpanieHHoro 
coctojihhh sneicipoxpoMHoro cocTaBa, noBbimeHHbix ynpaBJisiomHX HanpjiaceHHH h 

CMeHbl nOJIHpHOCTH 3JieKTpOflOB. 



